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Risk Factor American Indian Population (n=50) Rancher Population (n=14)

Average age in years (range) 44.3 (22.77 - 78.68) 53.14(40.96 - 94.21)

Males (% total) 31 (62%) 7 (50%)

Smokers (% total) 32 (64%) 4 (29%)

Obese (% total) 36 (72%) 4 (29%)

Diabetes (% total) 19 (38%) 1 (7%)

Elevated HbA1c (% total) 37 (74%) 0 (0%)

High Blood Pressure (% total) 16 (32%) 3 (21%)

High Cholesterol (% total) 14 (28%) 5(36%)

Hypertensive Retinopathy 21 (42%) 8 (57%)

Outside Working Conditions 10 (20%) 6 (43%)

BMI 37.38 (23.1- 65.5) 29.48 (20.9 - 41.5)

Average RORA Protein level (range) 44.117 (3.373 - 191.872) 49.352 (14.660 - 122.036)

Average ROBO Protein level (range) 3.367 (1.235 - 6.393) 25.608 (13.238 - 48.937)

Table 1: Characteristics of the total population and American Indian.

Observing the individuals who were homozygous for the risk alleles within the SNPs associated with mild HTR, the American 
Indian population had higher frequencies of ARMS2 rs10490924 (G allele) in those with mild hypertensive retinopathy (67%) and those 
without (39%) compared to the Rancher population. In addition, they also had a higher frequency of the ARMS2 rs10664316 (delAT) 
risk allele when observing those who were homozygous for the risk allele in both the population with hypertensive retinopathy (48%) 
and those without (22%). The Rancher had higher frequencies of CFH rs2284664 (C allele) and CFH rs800292 (G allele) in both the 
population with mild hypertensive retinopathy (75%) and those without (33%) compared to the American Indian population. This was 
also true for CFHR2 rs12066959 (G allele) in Ranchers with mild hypertensive retinopathy (75%) and those without (50%), as well as 
HTRA rs2672598 (C allele) in Ranchers with mild hypertensive retinopathy (50%) and those without (67%). Moreover, there was a 
higher frequency of Ranchers who were homozygous for the RORA rs8034864 (C allele) risk allele compared to the American Indian 
population, in both the Ranchers with mild hypertensive retinopathy (50%) and without hypertensive retinopathy (33%). The Ranchers 
with a diagnosis of mild hypertensive retinopathy had a higher frequency of the CFH rs1061170 risk allele when observing individuals 
who were homozygous for the risk allele (50%) compared to the Ranchers without the disease and the American Indian population which 
had no individuals who were homozygous for the risk allele (Table 2).

SNP Alleles Effect AI Normal (n =23) AI HTR (n=21) R Normal (n=6) R HTR (n=8)

ARMS2 rs10490924 G/T T is Risk 9 (39%) 14 (67%) 2 (33%) 4 (50%)

ARMS2 rs10664316 delAT - is Protective 5 (22%) 10 (48%) 0 (0%) 1 (13%)

CFH rs1061170 T/C C is Risk 0 (0%) 0 (0%) 0 (0%) 4 (50%)

CFH rs12144939 G/T T is Protective 0 (0%) 0 (0%) 0 (0%) 0 (0%)

CFH rs16840422 C/T T is Protective 0 (0%) 0 (0%) 0 (0%) 0 (0%)

CFH rs2284664 C/T T is Protective 2 (9%) 1 (5%) 2 (33%) 6 (75%)

CFH rs800292 G/A A is Protective 2 (9%) 1 (5%) 2 (33%) 6 (75%)

CFHR2 rs12066959 C/T C is Risk 1 (4%) 1 (5%) 3 (50%) 6 (75%)
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Risk Factor Risk Odds Ratio 95% CI p-value

Age (Years) Continuous 1.050 (1.006 - 1.096) .025

ARMS2 rs10490924 T Allele 1.227 (.073 - 20.763) .887

ARMS2 rs10664316 AT 2.333 (.592 - 9.202) .226

BMI Continuous 1.038 (.977 - 1.102) .227

Overweight 25<=BMI<30 2.273 (.379 - 13.632) .369

Obese BMI >= 30 1.484 (.473 - 4.656) .498

CFH rs1061170 C Allele 1.267 (.370 - 4.337) .707

CFH rs12144939 C Allele .480 (.102 - 2.256) .353

CFH rs16840422 C Allele .590 (.090 - 3.846) .581

CFH rs2284664 C Allele 1.548 (.510 - 4.702) .441

CFH rs800292 G Allele 1.662 (.552 - 4.999) .366

CFHR2 rs12066959 G Allele .955 (.322 - 2.834) .933

Cholesterol Continuous 1.010 (.993 - 1.027) .250

DM Dichotomous 2.667 (.775 - 9.172) .120

DM I Dichotomous 2.154 (.184 - 25.187) .541

DM II Dichotomous 2.500 (.657 - 9.514) .179

# of DM Rx Continuous 1.423 (.756 - 2.679) .274

Yrs. With DM Continuous 1.078 (.950 - 1.226) .247

HBA1C Continuous 1.235 (.865 - 1.765) .245

HBP Dichotomous 4.800 (1.305 - 17.658) .018

Yrs. With HBP Continuous 1.043 (.943 - 1.153) .412

5+ years with HBP Dichotomous 2.947 (.671 - 12.952) .152

HDL Continuous .988 (.952 - 1.025) .505

HTRA rs11200638 A Allele .556 (.183 - 1.691) .300

HTRA1 rs1049331 T Allele .476 (.160 - 1.419) .183

HTRA1 rs2293870 C or T Allele .475 (.1600 - 1.406) .179

HTRA1 rs2672598 C Allele .681 (.230 - 2.013) .487

ROBO1 rs1387665 T Allele .593 (.182 - 1.934) .368

ROBO1 rs4513416 G Allele .711 (.230 - 2.192) .552

ROBO1 rs7622444 C Allele 2.391 (.419 - 13.636) .326

ROBO1 rs9809833 C Allele 1.600 (.446 - 5.742) .471

ROBO1 Elisa Continuous 1.038 (.978 - 1.102) .224

RORA rs12900948 A Allele 1.231 (.417 - 3.640) .707

RORA rs730754 A Allele 1.662 (.552 - 4.999) .366

RORA rs8034864 A Allele .727 (.234 - 2.256) .581

RORA Elisa Continuous .990 (.975 - 1.005) .173

Female Sex Dichotomous 1.773 (.616 - 5.102) .288

Smoking Dichotomous 1.149 (.409 - 3.226) .792
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Poor Trigs Dichotomous 3.000 (.950 - 9.475) .061

VLDL Continuous 1.027 (.986 - 1.070) .201

Alcohol Consumption Dichotomous .588 (.190 - 1.825) .358

Employment Dichotomous .300 (.070 - 1.281) .104

Marital Status Dichotomous .659 (.233 - 1.859) .431

Private Insurance Dichotomous 1.000 (.319 - 3.135) 1.000

Education Categorical .868 (.475 - 1.588) .647

LDL Continuous 1.024 (.999 - 1.051) .065

Vit. D exposure Dichotomous 1.930 (.591 - 6.304) .276

Table 3: Hypertensive retinopathy association results in the total population.

Risk Factor Risk Odds Ratio 95% CI p-value

Age (Years) Continuous 1.026 (.984 - 1.070) .225

ARMS2 rs10490924 T Allele 1.000 - -

ARMS2 rs10664316 AT 1.810 (.297 - 11.027) .520

BMI Continuous 1.035 (.972 - 1.101) .287

Overweight 25<=BMI<30 1.000 - -

Obese BMI >= 30 1.263 (.302 - 5.275) .749

CFH rs1061170 C Allele 1.222 (.2195 - 6.807) .819

CFH rs12144939 C Allele .367 (.035 - 3.817) .401

CFH rs16840422 C Allele 1.000 - -

CFH rs2284664 C Allele 1.231 (.383 - 3.955) .727

CFH rs800292 G Allele 1.100 (.341 - 3.551) .873

CFHR2 rs12066959 G Allele .664 (.179 - 2.460) .540

Cholesterol Continuous 1.012 (.995 - 1.030) .181

DM Dichotomous 1.583 (.490 - 5.117) .443

DM I Dichotomous .877 (.133 - 5.783) .892

DM II Dichotomous 1.833 (.510 - 6.593) .353

# of DM Rx Continuous .908 (.529 - 1.559) .727

Yrs. With DM Continuous 1.024 (.914 - 1.147) .682

HBA1C Continuous 1.101 (.805 - 1.505) .547

HBP Dichotomous 2.625 (.750 - 9.19) .131

Yrs. With HBP Continuous 1.030 (.936 - 1.133) .550

5+ years with HBP Dichotomous 3.00 (.655 - 13.747) .157

HDL Continuous .989 (.952 - 1.028) .574

HTRA rs11200638 A Allele .500 (.149 - 1.676) .216

HTRA1 rs1049331 T Allele .429 (.130 - 1.410) .163

HTRA1 rs2293870 C or T Allele .429 (.130 - 1.410) .163

HTRA1 rs2672598 C Allele .410 (.125 - 1.348) .142

ROBO1 rs1387665 T Allele .941 (.217 - 4.074) .935
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ROBO1 rs4513416 G Allele .418 (.107 - 1.632) .210

ROBO1 rs7622444 C Allele 1.158 (.149 - 9.029) .889

ROBO1 rs9809833 C Allele .990 (.254 - 3.857) .998

ROBO1 Elisa Continuous 1.043 (.613 - 1.773) .878

RORA rs12900948 A Allele .931 (.288 - 3.011) .905

RORA rs730754 A Allele .931 (.288 - 3.011) .905

RORA rs8034864 A Allele .786 (.241 - 2.556) .689

RORA Elisa Continuous .982 (.959 - 1.007) .157

Female Sex Dichotomous 1.583 (.490 - 5.117) .443

Smoking Dichotomous .903 (.280 - 2.914) .864

Poor Trigs Dichotomous 3.84 (1.037 - 14.213) .044

VLDL Continuous 1.027 (.984 - 1.072) .216

Alcohol Consumption Dichotomous .583 (.148 - 2.294) .440

Employment Dichotomous .638 (.125 - 3.256) .588

Marital Status Dichotomous .992 (.303 - 3.242) .989

Private Insurance Dichotomous 1.371 (.343 - 5.488) .655

Education Categorical 1.048 (.505 - 2.176) .899

LDL Continuous 1.026 (.999 - 1.054) .058

Vitamin D exposure Dichotomous 1.063 (.258 - 4.374) .933

Table 4: Hypertensive retinopathy association in American Indian population.

Risk Factor Risk Odds Ratio 95% CI p-value

Age (Years) Continuous .894 (.792 - 1.009) .069

ARMS2 rs10490924 T Allele 1.000 - -

ARMS2 rs10664316 AT 3.800 (.424 - 34.077) .233

BMI Continuous 1.107 (.965 - 1.269) .146

Overweight 25<=BMI<30 1.000 - -

Obese BMI >= 30 5.333 (.834 - 34.092) .077

CFH rs1061170 C Allele .067 (.009 - .515) .009

CFH rs12144939 C Allele .125 (.009 - 1.671) .116

CFH rs16840422 C Allele 1.000 - -

CFH rs2284664 C Allele 1.000 - -

CFH rs800292 G Allele 1.000 - -

CFHR2 rs12066959 G Allele 1.000 - -

Cholesterol Continuous 1.010 (.983 - 1.038) .486

DM Dichotomous 4.500 (.457 - 44.287) .197

DM I Dichotomous 1.000 - -

DM II Dichotomous 3.000 (.300 - 30.019) .350

# of DM Rx Continuous 1.187 (.447 - 3.152) .730

Yrs. With DM Continuous 1.270 (.875 - 1.843) .209
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HBA1C Continuous 1.187 (.633 - 2.225) .593

HBP Dichotomous .75 (.122 - 4.623) .757

Yrs. With HBP Continuous 1.072 (.851 - 1.352) .554

5+ Years with HBP Dichotomous 1.000 - -

HDL Continuous .986 (.927 - 1.05) .646

HTRA rs11200638 A Allele .667 (.116 - 3.838) .650

HTRA1 rs1049331 T Allele .667 (.116 – 3.838) .650

HTRA1 rs2293870 C or T Allele .375 (.065 - 2.159) .272

HTRA1 rs2672598 C Allele .246 (.038 - 1.583) .140

ROBO1 rs1387665 T Allele .314 (.049 - 1.998) .220

ROBO1 rs4513416 G Allele .094 (.013 - .674) .019

ROBO1 rs7622444 C Allele .140 (.017 - 1.134) .065

ROBO1 rs9809833 C Allele .417 (.069 - 2.527) .341

ROBO1 Elisa Continuous 5.322 - -

RORA rs12900948 A Allele .440 (.069 - 2.798) .384

RORA rs730754 A Allele 1.000 - -

RORA rs8034864 A Allele .183 (.019 - 1.799) .145

RORA Elisa Continuous .963 (.926 - 1.002) .060

Female Sex Dichotomous .450 (.085 - 2.395) .349

Smoking Dichotomous 2.708 (.504 - 14.541) .245

Poor Trigs Dichotomous 1.280 (.187 - 8.756) .801

VLDL Continuous 1.013 (.942 - 1.091) .721

Alcohol Consumption Dichotomous 14.000 (1.371 - 142.887) .026

Employment Dichotomous .832 (.283 - 2.449) .739

Marital Status Dichotomous .909 (.178 - 4.636) .909

Private Insurance Dichotomous .806 (.336 - 1.934) .630

Education Categorical .832 (.283 - 2.449) .739

LDL Continuous 1.011 (.980 - 1.044) .486

Vit. D exposure Dichotomous .240 (.043 - 1.335) .103

Table 5: Hypertensive retinopathy association in American Indian population with the condition.
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The allele frequencies for the SNPs examined within the American Indians without mild hypertensive retinopathy, compared to 
those within four previously studied diverse populations including, a family based cohort from New England (NESC), a case-control 
cohort from Central Greece, a case-control study from Seoul National University Bundang Hospital and a cohort from Timor-Leste can 
be found in Table 8 [57].

Characteristic Timor NESC Ranchers Greek Korean American Indian
n 533 198 6 213 384 23

Males (% total) 268 (50.1%) 87 (43.9%) 4 (66.7%) 100 (46.9%) 194 (50.5%) 19 (65.5%)
Age (range) 55.12 (40-94) 75.78 (48-95) 44.18(21-61) 73.78 (48-95) 68.46 (50-87) 41.75 (22-78)

Table 8: Characteristics of normal subjects within different populations.

The American Indian population was similar to the Timor and Korean population in which both populations had lower frequencies 
of the protective T allele, compared to the NESC and the Greek population for SNP CFH rs12144939. The American Indian’s had a 
frequency most similar to the Timor, with a frequency of 15% in comparison to the Timor frequency of 14.6% as shown in Table 9.

SNP Retinal Disease Effect Alleles Timor NESC Ranchers Greek Korean American Indian

ARMS2 rs10490924 T is Risk G/T .336 .311 1.000 .237 .398 1.00

ARMS2 rs10664316 - is Protective -AT .331 .396 .800 .415 .358 .800

CFH rs1061170 C is Risk T/C .067 .429 .400 .373 .069 .200

CFH rs12144939 T is Protective G/T .146 .170 .600 .213 .053 .150

CFH rs16840422 T is Protective C/T .155 .131 .400 .110 .083 .095

CFH rs2284664 T is Protective C/T .613 .197 1.000 .207 .364 .524

CFH rs800292 A is Protective G/A .688 .205 .600 .220 .397 .524

CFHR2 rs12066959 G is Risk A/G - - 1.000 - - .350

HTRA rs11200638 A is Risk G/A .635 .303 1.000 .226 .405 .400

HTRA1 rs1049331 T is Risk C/T .358 .306 .400 .231 .407 .524

HTRA1 rs2293870 T/C is Risk G/T/C .356 .397 .600 .390 .407 .524

HTRA1 rs2672598 C is Risk T/C .523 .492 .600 .534 .711 .600

ROBO1 rs1387665 T is Risk C/T .553 .497 .300 .493 .380 .400

ROBO1 rs4513416 A is Protective G/A .346 .413 .400 .407 .468 .450

ROBO1 rs7622444 C is Risk T/C - - .000 - - .158

ROBO1 rs9809833 C is Risk T/C .178 .124 .200 .172 .308 .200

RORA rs12900948 G is Protective A/G .413 .410 .400 .502 .580 .600

RORA rs730754 G is Protective A/G .420 .397 .400 .468 .618 .600

RORA rs8034864 A is Risk C/A .417 .209 .800 .290 .587 .600

Table 9: Allele Frequencies of normal population that was genotyped.
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